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T e s t  P Ian. 
MAR N A I  M A  R8R-A OORPORA l 8 O N  
D E N V E R  D I V I S I O N  
Page ii 
I 
ED-200249 '1 8 7 A p r i l  1967 Page iii 
DOCUMENT CHANGE RECORD 
Document Tit le:  General Test Plan, Volume 11, Subsyetem Develop- 
ment ~d Qunli.f'icCtt;ion Plan  
Original Docunlent Number: ED-200249 
Original Issue Date: 7 A p r i l  1967 
Revision I 
- 
Descr i p  t i on  
--- 
- 
Date -
ED-2002-49 
7 A p r i l .  1967 
.--- -. - 
D e l  et ed ---_-- 
Pap;c iv 
_--.. - - . - .. 
Revi sed  
--_. 
Pages 
Added 
M A A r J N  MARI.T1TA dORPORAr#ON 
D E N V E R  D I V I S I O N  
ED- 2002- 49 
7 April 1967 Page v 
CONTENTS 
. .  
Foreword . . . . . . . . . . . . . . . . . . . . . . . .  ii 
Document Change Record . . . . . . . . . . . . . . . . .  iii 
C o n t e n t s .  . . . . . . . . . . . . . . . . . . . . . . .  v 
1 . INTRODUCTION . . . . . . . . . . . . . . . . . . . .  1 
1.1 Purpose . . . . . . . . . . . . . . . . . .  1 
1.2 Scope . . . . . . . . . . . . . . . . . . .  1 
1.3 T e s t  Ob jec t ives  . . . . . . . . . . . . . .  2 
1.3.1 Development T e s t  Phase . . . . . . . . .  2 
1.3.2 Q u a l i f i c a t i o n  T e s t  Phaee . . . . . . . .  2 
1.3.3 Acceptance Test Phase . . . . . . . . .  2 
2 . GENERAL CONSIDERATIONS . . . . . . . . . . . . .  2 
3 . TESTPROGRAM- 0 3 
3.1 T e s t  Planning Approach . . . . . . . . . .  3 
3.2 T e s t  Requirements . . . . . . . . . . . . .  3 
3.3 T e s t  S e l e c t i o n  . . . . . . . . . . . . . . .  6 
3.3.1 Development T:sts . . . . . . . . . . .  6 
3.3.3 Acceptance Tests . . . . . . . . . . . .  7 
3.4 T e s t  Descr ip t ion  . . . . . . . . . . . . . .  7 
3.5 Test Equipment . . . . . . . . . . . . . . .  7 
3.6 T e s t  Loca t ion  . . . . . . . . . . . . . . .  8 
3.3.2 Qual iP ica t ion 'Tes ts  . . . . . . . . . .  6 
4 . 
4.1 
4.1.1 
4.2 
4.2.1 
4.2.2 
4.2.3 
4.3 
4.3.1 
4.4 
4.4.1 
4.4.2 
COMBINED MISSION. FLIGHTS AAP 1 / 2 / 3 / 4  . . . . .  8 
F l i g h t  AAP 1 . . . . . . . . . . . . . . . .  8 
LM&SSRack . . . . . . . . . . . . . . .  8 
F l i g h t  AAP 2 . . . . . . . . . . . . . . . .  8 
Ins t rument  Unit  . . . . . . . . . . . . .  8 
S.fVB . . . . . . . . . . . . . . . . . .  8 
MDA . . . . . . . . . . . . . . . . . . .  12 
Flight AAP 3 . . . . . . . . . . . . . . . .  12 
Resupply Module . . . . . . . . . . . . . .  12 
F l i g h t A A P 4  . . . . . . . . . . . . . . . .  12 
ATMRack . . . . . . . . . . . . . . . .  12 
LM . . . . . . . . . . . . . . . . . . .  12 
5 . GSE REQUTREMEHTS . . . . . . . . . . . . . . . .  17 1 ;  
I !  
t. 
i 
. 1 
MAATVU MAR/-A ObRPORAr#OW D E N V E R  D I V I S I O N  .) -* -1 ....... . 
ED-2002-49 
7 A p r i l  1967 a Page vi 
Figure  
T e s t  Planning Approach 4 
AAP Pre l imina ry  Subsystem Test 
Requirements . . . . . . . . . . . . . . . . .  5 
IU and L?4&SS Test S e l e c t i o n  Matrfx 
. . . . . . . . . . . .  
. . . . .  9 
S-IVB T e s t  Se l ec t ion  Matrix . . . . . . . . .  10 
MDA T e s t  S e l e c t i o n  Matrix . . . . . . . . . .  13 
RM T e s t  S e l e c t i o n  Matrix . . . . . . . . . . .  14 
ATM T e s t  S e l e c t i o n  Matrix . . . . . . . . . .  15 
LM T e s t  S e l e c t i o n  Matrix . . . . . . . . . .  16 
GSE Test Requirements . . . . . . . . . . . .  17 
Tab le  .
I Test Hardware Weight & S i z e  . . . . . . . . . . . . . . . . .  7 C a t e g o r i e s  
ATTACHMENT A. TEST DESCRIP'~IONS . . . . . . . . . . .  A-1 
Standard Procedure. . . . . . . . . . . . . .  A- 1 
Standard Test Equipment . . . . . . . . . . .  A - 1  
V i b r a t i o n  Test . . . . . . . . . . . . . . . .  A - 1  
Shock Test . . . . . . . . . . . . . . . . . .  A - 3  
Temperature T e s t  . . . . . . . . . . . . . . .  A - 4  
Vacuum T e s t  . . . . . . . . . . . . . . . . .  A-4 
Acce le ra t ion  T e s t  . . . . . . . . . . . . . .  A - 5  
Thermal Vacuum Test . . . . . . . . . . . . .  A-6 
Humidity T e s t  . . . . . . . . . . . . . . . .  A - 7  
A l t i t u d e  T e s t  . . . . . . . . . . . . . . . .  A - 7  
Dynamic P res su re  Test . . . . . . . . . . . .  A - 8  
EMC Test . . . . . . . . . . . . . . . . . . .  A - 8  
Thermal Shock T e s t  . . . . . . . . . . . . . .  A - 9  
Leak Test . . . . . . . . . . . . . . . . . .  A-10 
Flow Rate  T e s t  . . . . . . . . . . . . . . .  A - 1 1  
Burst  P r e s s u r e  Test . . . . . . . . . . . . .  A-12 
Explosive Atmosphere Test . . . . . . . . . .  A-12 
Power Consumption . . . . . . . . . . . . . .  A-13 
Noise and Ripple  Test . . . . . . . . . . . .  A - 1 3  
Proof P res su re  Test . . . . . . . . . .  , . .  A - 1 1  
MARr#N MARJlrrrA 00APOUATJON 
D E N V E R  D I V I S I O N  
.. 
ED-2002-49 
7 A p r i l  1967 
I 
L i f e  T e s t .  . . . . . . . . . . . . . . . . 
Response Time Test . . . . . . . . . . . . 
Physical  F i t  Test . . . . . . . . . . . . . 
E l e c t r i c a l  Integr i ty  Test  . . . . . . . . . 
Thermal Charac t e r f s  t ics Test. . . . . . . . 
S t a t i c  Load Test. . . . . . . . . . . . . 
Antenna Pattern T e , s t .  . . . . . . , . . 
Functional  Teet , ’. . . . . . . . . . . . 
Acoustic  Test . . . . . . . . . . . . . . 
Slosh Test. . . , .- . . . . . . . . . . . 
0 2  Atmosphere Test.  . . . . . . . . . . . . 
Fungus, Sand-Dust, Saltspray-Rain Test. . . 
Hydrogen Compatibility Test . . . . . . . . 
I 
i 
MIAt lU  MARlRllrA OORCORA~lOU 
D E N V E R  D L V l S l O N  
Page v i i  
Page 
A- 14 
A- 14 
A- 15 
A- 15 
A- 16 
A-J.6 
A- 17 
A- 17 
A -  18 
A- 18 
A- 19 
A- 19 
A- 19 
I 
I 
I 
I 
I ' .  
I .  
I 
i 
i 
! 
1 
I 
~ 
I 
i 
\ 
i 
i 
j 
i 
I 
i 
1 
! 
I 
I 
I 
I 
i 
I 
[ 
I 
I 
I 
I 
i 
! 
! 
; 
I 
I 
i 
I 
I 
i 
I 
! 
1 
i 
I 
! 
! 
I 
I 
I 
1 
i 
1 
1 
1 
I 
i 
I 
ED-2002-43 
0 lYfj7 Page 1 
1 . INTRODUCTION 
1.1 Purpose - The purpose of  t h i s  p lan  i s  t o  c s t o b l i s t i  
t e s t  requirements  and recommend c e r t a i n  t c s t  s f o r  the devel.op- 
ment,  q u a l i f i c a t i o n  and acceptance of  new and nwdif ie t l  compon- 
e n t s  arid subsystems o f  Apollo App l i ca t ions  Program (AAY) spclct*- 
c r a f t  modules which a r e  a Marshall  Space Fl ight :  Cen te r  (MSFC) 
r e s p o n s i b i l i t y .  The p lan  s h a l l  .be used a s  a g u i d e  i n  subsequent  
d e t a i l e d  t es t  planning,  
1 .2  Scope - Tes t  requirements w i l l  be e s t a b l i s h e d  and 
recommendations made f o r  q u a l i f i c a t i o n  and acceptance  t e s t s  of  
t hose  new o r  modified components and subsystems of t h e  fo l lowing  
Combined Mission, F l i g h t s  AAP 1 / 2 / 3 / 4 ,  s p a c e c r a f t  modules: 
F l i g h t  AAP 1 Lunar Mapping and Synopt ic  Survey Rack 
( W S S ) *  
F l i g h t  AAP 2 S-IVB Stage  
Instrument Un i t  (IU) 
F l i g h t  AAP 3 Resupply Module (RM) 
F l i g h t  AAP 4 Lunar Module - Ascent S tage  LM A / S  
Apollo Telescope Mount Rack ATM/Rack 
Spacec ra f t  modules f o r  which MSC o r  o t h e r  NASA c e n t e r s  
have r e s p o n s i b i l i t y  are n o t  considered h e r e i n  wi th  t h e  except ion  
of  t h e  W S S  Rack. 
Where t es t s  have been recommended, t h e  fo l lowing  supple-  
mental  in format ion  has  been provided: 
a. Gross d e s c r i p t i o n s  o f  t h e  t e s t s  
b. Major t es t  equipment i d e n t i f i c a t i o n  
c. Recommend number of  t e s t  a r t i c l e s  
GSE t e s t  requi rements  w i l l  be t r e a t e d  i n  a g e n e r a l  manner 
i n  a subsequent s e c t i o n  herein.  
*Although t h e  W S S  Rack is an 
ponents  and subsystems w i l l  be 
MSC r e s p o n s i b i l i t y ,  c e r t a i n  com- 
d eve lo ped by MSFC . 
MARl8AI M A R t m m A  OORPORAllOW 
D E N V E R  D I V I S I O N  
;. 0 
t 
I 
I 
ED-2002-49 
7 A p r i l  1967 
1.3 Test Object ives  - The primary o b j e c t i v e s  t o  be achieved 
d u r i n g  t h e  phase of the component and subsystem test program are 
as follows: 
1.3.1 Development Test Phase 
a.  Provide t h a t  d a t a  necessary to f i n a l i z e  the 
des ign  of new o r  modified subsystems. 
f 
b e  Verify tha t  new or  modified component and/or  
subsystem design i s  \adequately developed t o  permi t  
s t a r t i n g  t h e  q u a l i f i c a t i o n  tests. 
1.3.2 Q u a l i f i c a t i o n  Test Phase 
a. Verify t h a t  each cr i t ical  component performs as 
r e q u i r e d  by the a p p l i c a b l e  CEI s p e c i f i c a t i o n  i n  t h e  
environment f o r  which i t  h a s  been designed t o  
ope ra t e .  
b. 
q u a t e  confidence of t h e  hardware be ing  a b l e  t o  meet 
t h e  l i f e  requirement of one year .  
Provide t h a t  d a t a  necessa ry  to  e s t a b l i s h  an  ade- 
1 3.3 Acceptance Test Phase 
a. 
requirements  of t h e  a p p l i c a b l e  CEI s p e c i f i c a t i o n .  
V e r i f y  that each component meets t h e  performance 
2. GENERAL CONSIDERATIONS 
The success achieved i n  the implementation of t h i s  and sub- 
o r d i n a t e  test  plans w i l l  depend upon t h e  management of t h e  test  
program and t h e  phi losophies ,  ground r u l e s  and c o n s t r a i n t s  which 
gu ide  i t s  progress. These a spec t s  o f  t h e  subsystem development 
and q u a l i f i c a t i o n  t e s t  phase a r e  explained i n  d e t a i l  i n  Sec t ion  4,  
Volume 1, Test Program Summary. Typical  t o p i c s  covered i n  t h a t  
s e c t i o n  i n c l u d e  documentation requirements ,  personnel  organiza-  
t i o n s  , a p p l i c a t i o n  of conf igu ra t ion  c o n t r o l  p r a c t i c e s ,  t r a i n i n g  
and c e r t i f i c a t i o n  of  ope ra t ing  test personnel ,  s a f e t y  and s e c u r i t y  
p o l i c i e s  and p r i m e  r e s p o n s i b i l i t i e s  o f  NASA agencies  and c o n t r a c t o r s ,  
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3. TEST P R O G W I  
3.1 T e s t  PlanninLApproach - The approach taken i n  estab- 
l i s h i n g  t h e  tests r equ i r ed  on t h e  subsystenls and colliponents is 
d e p i c t e d  i n  f i g u r e  1. The general  approach has been t o  i d e n t i f y  
t h o s e  environments w i t h i n  which t h e  s p e c i f i e d  hardware must p e r -  
form. A judgment has  been made i n  doing t h i s  t a s k  as t o  t h e  
a p p l i c a b i l i t y  of each environment and i f  i t  i s  found t o  have 
l i t t i e  o r  no i n f l u e n c e  on the  performance of t h e  p a r t i c u l a r  
p i e c e  of hardware, no requirement h a s  been i n d i c a t e d .  F u r t h e r  
d i s c c s s i o n  on test requirement s e l e c t i o n  i s  provided i n  a sub- 
sequent paragraph. Fo r  each environment t h a t  has been i n d i c a t e d  
t o  have an  e f f e c t  on t h e  hardware, a de te rmina t ion  of t h e  t es t s  
which could p o s s i b l y  s a t i s f y  those requirements  was made. Once 
t h e  test w a s  s e l e c t e d ,  i t  was p o s s i b l e  t o  i n d i c a t e  t h e  major 
p i e c e s  of test equipment that would be r e q u i r e d  and t o  b r i e f l y  
d e s c r i b e  t h e  test ope ra t ions .  
t i o n  Grocess, a n  e s t i m a t e  of t h e  probable  number of test  arti- 
cles was made. 
A f t e r  complet ing t h e  test selec- 
The tests i d e n t i f i e d  i n  subsequent s e c t i o n s  w i l 1 , h a v e  t o  
be re-evaluated,  once s p e c i f i c  hardware in fo rma t ion  i s  a v a i l a b l e .  
T h i s  i s  necessa ry  i n  o rde r  t o  i n c o r p o r a t e  d e t a i l e d  information 
on e x i s t i n g  q u a l i f i c a t i o n  s ta tus ,  c r i t i c a l i t y  r a t i n g s  and d e s i g n  
requirements  of t h e  i n d i v i d u a l  components, assemblies and sub- 
systems. 
3.2 T e s t  Requirements - The requirement t o  perform a 
spec i f ic  test i s  de r ived  from t h e  test a r t ic le ' s  performance 
c h a r a c t e r i s t i c s ,  t h e  environments i n  which i t  must perform and 
p e r i o d  of t i m e  t h a t  it must properly f u n c t i o n .  
t h e s e  f a c t o r s  y i e l d s  t h e  bas i c  test requirements  f o r  each a r t ic le  
eva lua ted .  
p r i o r  test  h i s t o r y ,  t e s t i n g  state of t h e  a r t ,  c o s t  e f f e c t i v e n e s s  
and d e s i g n  s a f e t y  margins. T h i s  set of requirements  t hen  becomes 
t h e  b a s e l i n e  upon which t h e  t e s t  program i s  developed. 
Ana lys i s  of 
They are then  modified t o  r e f l e c t  c r i t i c a l i t y  r a t i n g s ,  
AAP subsystem test  requiremrnts f o r  F l i g h t s  AAP 1, 2, 3 
and 4 are presented i n  b r i e f  prel iminary form- below. 
f i c i e n t  information becomes a v a i l a b l e  on t h e  i n d i v i d u a l  compo- 
n e n t s  l i s t e d  i n  t h e  t es t  matrix,  t h e  requirements  can be expanded, 
Once su f -  
F i g u r e  2,  AAP Prel iminary Subsystem T e s t  Requirements, 
i n d i c a t e s  t h e  gene ra l  test requirements f o r  AAP hardware. The 
hardware has  been classified as e i t h e r  i n t e r n a l l y  o r  e x t e r n a l l y  
mounted and each f u r t h e r  broken down i n t o  mechanical,  electrical 
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o r  s t r u c t u r a l  c a t e g o r i e s .  The environments are those  a s s o c i a t e d  
wi th  s t o r a g e ,  t r a n s p o r t a t i o n ,  launch and o r b i t .  As t h e  legend 
i n d i c a t e s ,  an  X i n d i c a t e s  t h a t  a test i s  t o  b e  pertonned t o  
demonstrate  proper  hardware ope ra t ion .  
wi th  an A, t h e  requirement w i l l  be s a t i s f i e d  by a n a l y s i s .  
could i n c l u d e  u s e  of p a s t  t e s t  d a t a  on e x i s t i n g  components, 
a n a l y s i s  of t h e  hardware design o r  performing t e s t s  on materials 
o r  piece p a r t s  compris ing t h e  hardware a r t i c l e  t o  provide  su f -  
f i c i e n t  d a t a  for a n a l y t i c a l l y  s a t i s f y i n g  t h e  requirement  on t h e  
component, assembly o r  subsystem, 
For those  blocks checked 
T h i s  
3.3 T e s t  S e l e c t i o n  - A test s e l e c t i o n  matrix has been 
used t o  i d e n t i f y  those  t e s t s  r equ i r ed  t o  be  performed on i n d i v i -  
d u a l  components, assemblir~s ,  and subsystems. 
been made t o  i d e n t i f y  tho$e tests which might be necessary  t o  
supplement a n a l y s i s .  
ments matrix marked wi th  an A.) 
N o  a t t e m p t  has 
(i.e., t h o s e  blocks i n  t h e  test r equ i r e -  
P rov i s ions  have a l s o  been made on t h e  test s e l e c t i o n  m a t r i x  
t o  i n d i c a t e  t h e  number of i nd iv idua l  test  articles t h a t  w i l l  be 
r equ i r ed  d u r i n g  t h e  q u a l i f i c a t i o n  test program as w e l l  as 
columns t o  p rov ide  s i z e  and weight c a t e g o r i e s  f o r  each i t e m  of 
test hardware. 
t e s t equipment r equ i r ement s . The latter informat ion  i s  needed i n  de te rmining  
The tests i d e n t i f i e d  i n  <:he matrix could f a l l  i n t o  any of 
t h e  t h r e e  c a t e g o r i e s  of development, q u a l i f i c a t i o n  o r  acceptance.  
The fo l lowing  paragraphs s e t  f o r t h  t h e  guide  l i n e s  which, i n  
genera l ,  w i l l  determine i n t o  which ca tegory  t h e  tests f a l l .  
3.3.1 Development Tests - Any one of t h e  tests i n  t h e  test 
s e l e c t i o n  matrix could be  c l a s s i f i e d  as a development test. 
E s s e n t i a l l y ,  i f  t h e  tests a r e  run t o  accomplish t h e  o b j e c t i v e  
of paragraph 1.3.1, they w i l l  be termed development tests. 
3.3.2 Q u a l i f i c a t i o n  Tests - There are two aspects t o  q u a l i -  
f i c a t i o n  t e s t i n g .  
a c r i t i c a l  component , defined i n  NPC 500-1 Exh ib i t  11, i t  s h a l l  
be sub jec t ed  t o  a s e r i e s  of tests which must s a t i s f y  t h e  r e q u i r e -  
ments of i t s  own CEI s p e c i f i c a t i o n .  
If an i nd iv idua l  component i s  c l a s s i f i e d  as 
Other tests runon components, assembl ies ,  o r  subsystems 
are q u a l i f i c a t i o n  tests i f  t h ?  d a t a  r e s u l t i n g  from such tests 
s h a l l  be used t o  s a t i s f y  f o m i l  q u a l i f i c a t i o n  requirements  of 
t h e  c o n t r a c t  end i t e m  t h a t  thtiy are a p a r t  o f .  
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3.3 .3  Acceptance Tes t s  - Tests s a t i s f y i n g  a c c e p t a m e  
s p e c i f i c a t i o n  requirements v e r i f y  t h a t  no change i n  des ikn  
o p e r a t i n g  C h a r a c t e r i s t i c s  has occurred due t o  Lhe manufacturing 
p rocesses ,  t o l e r a n c e s ,  o r  i n f e r i o r  workmanship. 
Upon completing t h e  t e s t  s e l e c t i o n  matrix,  an a n a l y s i s  wa8 
made t o  determine those t e s t s  which best demonstrate  t h a t  each 
hardware i t e m  performs as designed. 
have been marked wi th  an a s t e r i s k  t o  show t h e  recamended accep- 
t a n c e  tests t h a t  should b e  performed. 
The tests t h a t  were s e l e c t e d  
3.4 T e s t  D e s c r i p t i o n  - A gene ra l  d e s c r i p t i o n  of t h e  tests 
i d e n t i f i e d  i n  t h e  top h o r i z o n t a l  r o w  of t h e  test  s e l e c t i o n  m a t r i x  
i s  contained i n  Attachment A. The d e s c r i p t i o n s  i n d i c a t e  t h e  test 
methods, t h e  t y p i c a l  requirements t h i s  t ype  of test u s u a l l y  v e r i -  
f i e s ,  t h e  normal in s t rumen ta t ion  requirements  and g u i d e l i n e s  i n  
t h e i r  a p p l i c a t i o n .  
3.5 T e s t  Equipment - The major items of test  equipment 
t h a t  are r e q u i r e d  f o r  each t e s t  desc r ibed  i n  3.4 above w i l l  a l s o  
be included i n  t h e  T e s t  Descr ipt ion.  When i t  i s  a p p r o p r i a t e  t o  
do so, each test equipment item w i l l  be c l a s s i f i e d  acco rd ing  t o  
s i z e ,  
s i z e  of t h e  test  specimen. 
t h e  test s e l e c t i o n  matrix, an e n t r y  has  been made i n  t h e  columns 
l a b e l e d  s i z e  category,  and weight ca t egory  i n  accordance wi th  
t h e i r  own c h a r a c t e r i s t i c s .  The s p e c i f i c  c a t e g o r i e s  are shown 
i n  Table  I. 
w i l l  be included i n  t h e  s p e c i a l  test equipment s e c t i o n  of each 
S p a c e c r a f t  Module writeup. 
The cho ice  of equipment w i l l  depend upon t h e  weight and 
Therefore ,  f o r  each item l i s t e d  i n  
Where new o r  unique equipment i s  i d e n t i f i e d ,  i t  
Table I. Test Hardware Weight and S i z e  Ca tegor i e s  
TEST HARDWARE CATEodRIES 
WEIGHT SIZE fl 
I n 
7 
8 
2 1  - 50 
51 - 100 
101 - 150 
151 - 200 
201 - 500 
501 - 1000 
1000 and above 
0 - 1  
1 - 4  
4 - 10 
10 9 50 
50 - 100 
100 and above 
._. 
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3.6 Tes t  Loca t ion  - The ma jo r i ty ,  i f  no t  a l l ,  t h e  t e a t s  
i d e n t i f i e d  h e r e i n  can be performed i n  an environmental  t e s t  
l abo ra to ry ,  
upon c o n t r a c t u a l  commitments, and thus  no a t tempt  has  boen made 
t o  a s s i g n  d e f i n i t e  t e s t  l oca t ions  f o r  any of  t he  componcnt o r  
subsystem tests. 
The geographica l  l o c a t i o n  w i l l ,  o f  cou r se ,  depend 
4. COMBINED MISSION, F L I C ~ ~ S  AAP 1121314 
4.1 F l i g h t  AAP 1 $ 
4.1.1 W S S  Rack - I n t e g r a t i o n  o f  t h e  W S S  r ack  i s  t h e  
r e s p o n s i b i l i t y  o f  MSC; however, t h e  primary r ack  s t r u c t u r e  i s  
t h e  concern o f  MSFC and the  r equ i r ed  t e s t i n g  is presented  i n  
t h e  Payload I n t e g r a t i o n  Development Plan. 
The docking c o l l a r s  fo r  t h e  %SS r a c k  a r e  covered by t h i s  
t e s t  program. The t e s t  s e l e c t i o n  ma t r ix  appears  i n  f i g u r e  3. 
a. Spec ia l  cons idera t ions :  The c o l l a r s  w i l l  b e  
f u n c t i o n a l l y  checked under s imultaneous cond i t ions  
of temperature  and vacuum. 
b. Spec ia l  t e s t  equipment: Collar docking and 
hold ing  f i x t u r e s  a r e  r equ i r ed  f o r  t h e  thermal  
vacuum test .  
4.2 F l i g h t  AAP 2 
4.2.1 Instrument  Unit  - The t e e t  s e l e c t i o n  mat r ix  appears  
i n  f i g u r e  3. 
4 .2 .2  S-IVB - The t e s t  s e l e c t i o n  ma t r ix  appears  i n  f i g u r e  4. 
a. Spec ia l  cons idera t ions :  The S-IVB Skin  S t r u c t u r e  
Sec t ion  Tests will be performed on a segment of  t h e  
S-IVB. Fans,  thermal c u r t a i n s ,  i n s u l a t i o n  s e a l a n t ,  
i n s u l a t i o n ,  e x t e r n a l  p a i n t  and meteoroid bumper s h a l l  
be included i n  t h e  segment. 
t h e s e  tes ts  is to  e v a l u a t e  t h e  thermal  c o n t r o l  capa- 
b i l i t i e s  of the  S-IVB. S-IVB Skin  S t r u c t u r e  Thermal 
T e s t s  s h a l l  be performed i n  a thermal  vacuum chamber. 
The main o b j e c t i v e  of  
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b. S p e c i a l  Tes t  Equipment: Holding f i x t u r e s  f o r  
t h e  S-IVB segment a r e  r equ i r ed .  
4 . 2 . 3  MDA - The t e s t  s e l e c t i o n  mat r ix  appears  i n  f i g u r e  5. -- 
The MDA s t r u c t u r e  and MDA-cexkier I n t e r f a c e  Tes t s  wLll be pre- 
sen ted  i n  t h e  Payload I n t e g r a t i o n  Developmcnt P l a n .  
a .  S p e c i a l  Cons idera t ions  - None 
b. S p e c i a l  Tes t  Equipment - None 
4.3 Flight AAP 3 
4.3.1 Resupply Module - The tes t  s e l e c t i o n  ma t r ix  appears  
i n  f i g u r e  6. The primary rack s t r u c t u r e  wi th  p re s su re  module 
i s  covered i n  Volume 111, Paytoad I n t e g r a t i o n  Development Plan.  
a .  Spec ia l  Cons idera t ions  - None 
b. S p e c i a l  T e s t  Equipment - None 
4.4 F l i g h t  AAP 4 
4.4.1 ATM Rack - The t e s t  s e l e c t i o n  mat r ix  appears  i n  
f i g u r e  7. The primary r a c k  s t r u c t u r e  tests a r e  covered i n  t h e  
Pay l o  ad I n t e g r a  t i o n  Development Plan.  
a. S p e c i a l  Cons idera t ions  - t h e  s o l a r  a r r a y  de- 
ployment tes t  w i l l  be conducted i n  a thermal  vacuum 
chamber. 
b. 
t h e  s o l a r  a r r a y  o p e r a t i o n a l  thermal  vacuum t e s t .  
S p e c i a l  Test I’quipment - Mounting f i x t u r e  f o r  
4.4.2 LM - The tes t  selefct ion ma t r ix  appears  i n  f i g u r e  8. 
a .  Spec ia l  Cons idera t ions  - None 
b. S p e c i a l  Test Equipment - None 
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5. GSE TEST REQUIREMENTS 
GSE for Combined Mission, Flights AAP 1, 2 ,  3 and 4 that will 
be new or modified is classified into the following categories: 
a.  Ground Handling Equipment 
b. Fluid GSE 
c.  Handling and Transportation Equipment 
d .  Electrical Ground Equipment 
All of this GSE will require acceptance testing and some of the 
more complicated or critical items will be required to undergo 
qualification tests. Development testing (if required) can be 
accomplished in conjunction with the flight hardware development 
for which the GSE is to support. Primary emphasis in any of the 
test phases shall b e  placed on functional performance. 
where analysis shows environmental testing to be necessary shall 
it be performed. 
are shown below for the above types of GSE. 
of detail GSE design requirements will permit expansion of these 
general test requirements into a detail GSE test plan. 
Only 
A preliminary list of basic test requirements 
Phase D definition 
Ground Handling GSE 
Fluid GSE 
Handling and Transportation GSE 
X X 
X x x  x x  
X X X 
x x x x  x x  IFectrica1 
Figure 9 .  GSE Test Requirements . 
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ATTACHMENT A 
TEST DESCRIPTIONS 
STANDARD PROCEDURE 
Many tests f o l l o w  t h e  same gene ra l  procedure,  and f o r  
s i m p l i c i t y ,  a s t anda rd  procedure has  been o u t l i n e d  f o r  
r e fe rence .  
1) Mating of test hardware wi th  test  equipment inc lud -  
i n g  mounting f i x t u r e s  and c a b l i n g  used f o r  c o n t r o l  
and monitor ing purposes.  
2) Func t iona l  check of test hardware and v e r i f i c a t i o n  
of c o n t r o l  and monitor ing c a p a b i l i t y .  
3) V e r i f i c a t i o n  of i n s t rumen ta t ion  c a l i b r a t i o n .  
4) A c t i v a t e  test  func t ion .  
5) O p e r a t e  test  hardware i n  t h e  r equ i r ed  manner. 
6) Monitor and record t h e  parameters a s s o c i a t e d  wi th  
7) De-act ivate t e s t  f u n c t i o n .  
8) Func t iona l  check of test hardware. 
9) V e r i f i c a t i o n  of i n s t rumqnta t ion  c a l i b r a t i o n .  
t h e  test  hardware and test equipment. 
STANDpW- .TEST EQUIM-NT 
The tests i d e n t i f i e d  in s e c t i o n  4 w i l l  r e q u i r e  t h e  
normal types of standard equipment such as v o l t m e t e r s ,  
o s c i l l o s c o p e s ,  p r e s s u r e  t r ansduce r s ,  gages, r e g u l a t o r s ,  e t c .  
The test procedures prepared t o  perform t h e  tes ts  should 
d e t a i l  t h e  s t anda rd  equipment r equ i r ed .  
VIBRATION TEST 
Reason f o r  T e s t  
The v i b r a t i o n  test i s  performed t o  e v a l u a t e  equipment 
e f f e c t s  when sub jec t ed  t o  t h e  fo l lowing  v i b r a t i o n  environ-  
ments: 
1) T r a n s p o r t a t i o n  
2) Launch 
Vib ra t ion  causes  a s t r e s s  r e v e r s a l  c y c l e  which can r e s u l t  i n  
mechanical f a i l u r e .  
i MA RYIN MA R8R-A 0 ORCORA l 8 0 W  D E N V E R  D I V I S I O N  
': 
ED-2002-49 
7 A p r i l  1967 P L I K ~  A - 2  
General Procedure 
1) U t i l i z e  t h e  s tandard procedure w i t h  t h e  fo l lowing  
except ions and a d d i t i o n s ,  
a) The tes t  hardware w i l l  be  monitored f o r  trans- 
b) The test  hardware w i l l  be non-operat ional  du r ing  
c) Where poss ib l e ,  v i b r a t i o n  acce le romete r  mount- 
m i s s i b i l i t y  and r e sonan t  p o i n t s .  
t h e  v i b r a t i o n  cyc le .  
i n g s  should be s p e c i f i e d  based on v i b r a t i o n  re- 
sponses and performance noted d u r i n g  t h e  v i b r a t i o n  
development tes t  cyc le .  
has no t  been performed p r e v i o u s l y ,  t h e  acce le ro -  
meter mountings should be i n s t a l l e d  based on 
c a l c u l a t e d  l o c a t i o n s  and a n t i c i p a t e d  v i b r a t i o n  
p a t t e r n s .  
d) The test  hardware will be s u b j e c t e d  t o  v i b r a t i o n  
l e v e l s  approximately 1.5 t i m e s  t h e  "g" l e v e l s  
expected during launch. 
I f  a development test 
Test Equipment 
The v i b r a t i o n  shakers and t a b l e s  needed f o r  t h e s e  
tests must be of a capaci ty  t o  accep t  t h e  fo l lowing  test 
hardware s i z e  and weight c a t e g o r i e s :  
- SIZE WEIGHT 
Facilities & Commodities 
1) V i b r a t i o n  lab 
I 
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SHOCK TEST 
Reason f o r  T e s t  
The shock test i s  performed t o  determine t h e  effect on 
t h e  equipment of t h e  sudden app l i ed  f o r c e s  du r ing :  
1) T r a n s p o r t a t i o n  
2) Launch release 
3) Engine i g n i t i o n  and cu to f f  
4) S t a g i n g  
5) Pyrotechnics  
6) Docking 
General Procedure 
1) For  unpackaged equipment a f r e e  drop test w i l l  be  
performed i n  all probable  o r i e n t a t i o n s  from a 
h e i g h t  of 1 inch. 
2) The test hardware w i l l  be non-operat ional  d u r i n g  
t h e  test cyc le .  
3) Packaged shipping shock tests w i l l  be performed by 
dropping t h e  package from t h e  fo l lowing  h e i g h t s  
on to  a hard surface.  
WEIWT CATEGORY DROP HEIGHT 
1 30 i n .  
2 30 i n .  
3 21 i n .  
4 18 i n .  
5 16 i n .  
4) Func t iona l  t e s t s  w i l l  be  performed be fo re  and a f t e r  
the drop tests. 
Test Equipment 
1) Shock Tester 
I’acilities and Commodities 
1) Shock-test  l a b  d rop- t e s t  area 
2) Overhead c r a n e  
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Reason f o r  Test 
ment e f f e c t s  when subjected t o  t h e  fol lowing:  
The temperature  tes t  i s  performed t o  determine equip- 
1) Aerodynamic hea t ing  
2) Temperature exmemes of t h e  space environment 
The test w i l l  e v a l u a t e  t h e  fo l lowing  c h a r a c t e r i s t i c s :  
1) Equipment ope ra t ion  under h i g h  temperature  c o n d i t i o n s .  
2) Equipment ope ra t ion  under low temperature  c o n d i t i o n s .  
I n  equipment where thermal g r a d i e n t s  are cri t ical ,  t h i s  test 
w i l l  be combined w i t h  the vacuum test. 
General Procedure 
1) U t i l i z e  t h e  standard procedure,  
Test Equipment 
1) Temperature chambers f o r  t h e  fo l lowing  s i z e  c a t e g o r i e s :  
A, c, D 
F a c i l i t i e s  and Commodities 
1) Environmental tes t  l a b  
VACUUM TEST 
Reason for T e s t  
The vacuum test is i t i l i z e d  t o  s i m u l a t e  t h e  o r b i t a l  
vacuum and e v a l u a t e  the  l o l l o w i n g  test hardware c h a r a c t e r i s -  
Proper f u n c t i o n a l  performance 
Verify t h e  absence of corona a r c i n g  
Determine thermal c h a r a c t e r i s t i c s  
Determine leakage c h a r a c t e r i s t i c s  
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General Procedure 
U t i l i z e  the standard procedure 
The parameters t o  be  measured i n  a vacuum test  are 
chamber p re s su re ,  chamber w a l l  temperature  and test 
hardware temp era t u r  e. 
S p e c i a l  p recaut ions  should be taken t o  avoid any 
contaminat ion of t h e  vacuum chamber by ou tgass ing  
of t h e  test hardware o r  suppor t  equipment housed i n  
t h e  chamber. The test specimen should a l s o  be pro- 
t e c t e d  a g a i n s t  o i l  d e p o s i t i o n  from vacuum pump back- 
s tr earning. 
Test Equipment 
1) Vacuum chambe s capable  of ach iev ing  a t  least a 
vacuum of 10" torr and a c c e p t i n g  t h e  fo l lowing  s i z e  
ca t egory  t e s c  hardware. 
S i ze :  A,  C, D 
F a c i l i t i e s  and Conrmodlties 
1) Environmental  t e s t  area 
ACCELERATION TEST 
Reason f o r  Test 
The a c c e l e r a t i o n  test i s  performed t o  e v a l u a t e  equip- 
ment performance when subjec ted  t o  a c c e l e r a t i o n  f o r c e s  
d u r i n g  t h e  fo l lowing  environments: 
1) Transpor t a t ion  
2) Launch 
Acce le ra t ion  produces mechanical e t r e s s e s  which may r e s u l t  
i n  a mechanical failure,  
General Procedure 
1) U t i l i z e  t h e  8 tandard'procedure wi th  t h e  fo l lowing  
. -- 
except ion:  
a) T e s t  hardware t o  be non-opera t iona l  du r ing  t h e  
test cyc le .  
2) Test hardware is t o  b e  in spec ted  f o r  damage o r  mal- 
f u n c t i o n  a f t e r  t 'st. 
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T e s t  Equipment 
1) Cen t r i fuge  fo r  a c c e p t i n g  test hardware of t h e  follow- 
i n g  size and weight c a t e g o r i e s :  
SIZE 
A 
A 
A 
13 
D 
D 
-
F a c i l i t i e s  and Commodities 
WEIGHT 
1 
2 
3 
2 
4 
7 
1) Cen t r i fuge  t e s t  f a c i l i t y  
THEW& VACUUM TEST 
Reason f o r  Test 
The thermal vacuum tes t  i s  performed t o  s i m u l a t e  t h e  
o r b i t a l  environment and e v a l u a t e  t h e  fo l lowing  test hard- 
ware c h a r a c t e r i s t i c s :  
1) Temperature s t a b i l i t y  under temperature  and vacuum 
cond i t ions .  
General  Procedure 
1) U t i l i z e  t h e  standard procedure 
2) T h i s  test d i f f e r s  from t h e  temperature  test and t h e  
vacuum test  i n  t h a t  it combines t h e  two wi th  t h e  
a d d i t i o n  of s o l a r  s i m u l a t i o n  and a co ld  w a l l  t o  
s imula t e  space cond i t ions .  
Test Equipment 
1) Thermal vacuum chamber t o  a c c e p t  t h e  fo l lowing  s i z e  
ca t egory  hardware: c ,  D, 8 
F a c i l i t i e s  and Commodities 
1) Environmental t e s t  l a b  
MAAt8U MARI-A OOACORAIION 
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HUMIDITY TEST 
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Reason f o r  Test 
men ta l  e f f e c t s  on t h e  tkst hardware due t o  h igh  humidity 
c o n d i t i o n s  which may e x i s t  i n  t h e  fo l lowing  environments: 
The humidity t e s t  i s  u t i l i z e d  t o  determine any d e t r i -  
1) S to rage  
2) T r a n s p o r t a t i o n  
Humidity may cause co r ros ion  and e lectr ical  s h o r t  c i r c u i t s .  
General  Procedure 
except  i o n  : 
1) U t i l i z e  t h e  s tandard procedure with t h e  fo l lowing  
a) The equipment i s  non-operat ional  d u r i n g  t h e  test 
2) A t  t h e  conclusion of t h e  test, t h e  equipment i s  i n -  
spected f o r  damage and given a f u n c t i o n a l  test. 
cyc le .  
Test Equipment 
1) Humidity chamber t o  a c c e p t  t h e  fo l lowing  s i z e  hard-  
ware c a t e g o r i e s :  A ,  B, D 
F a c i l i t i e s  and Commodities 
1) Environmental  t e s t  l a b  
ALTITUDE TEST 
Reason f o r  T e s t  
p r e s s u r e  changes have on t h e  equipment d u r i n g  t h e  fo l lowing  
environments: 
The a l t i t u d e  test is performed t o  determine what e f f e c t  
1) A i r  t r a n s p o r t a t i o n  
2) Launch 
Th i s  test i s  s i m i l a r  t o  t h e  vacuum test, wi th  t h e  only 
d i f f e r e n c e  being t h e  r a t e  of change of p r e s s u r e .  
a l t i t u d e  t e s t ,  t h e  r a t e  of change i s  faster than  i n  a normal 
vacuum tes t  r e s u l t i n g  i n  h i g h e r  test hardware stresses. 
I n  t h e  
MA Rr#U MA Rf I -A OOAPORA rf ON 
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General Procedure 
1) U t i l i z e  t h e  standard procedure w i t h  t h e  following 
change : 
a) T e s t  hardware t o  b e  non-operat ional  d u r i n g  t h e  
test cycle .  
T e s t  Equipment 
1) A l t i t u d e  chknber 
F a c i l i t i e s  and Commodities 
1) Environmental t e s t  l a b  
DYNAMIC PRESSURE TEST 
Reason f o r  Test 
The dynamic p res su re  o r  wind t u n n e l  test  is  performed 
t o  s imula t e  t h e  launch cond i t ion .  E x t e r n a l  equipment such 
as antennas w i l l  b e  exposed t o  h igh  v e l o c i t y  a i r  impact 
d u r i n g  t h e  launch phase; and t h e r e f o r e ,  must be t e s t e d  f o r  
mechanical i n t e g r i t y  . 
General Procedure 
1) U t i l i z e  t h e  standard procedure wi th  t h e  fo l lowing  
except  i o n  : 
a) T e s t  hardware t o  be non-operat ional  d u r i n g  t h e  
test cycle .  
T es t E quipmen t 
1) Wind tunne l  to  accept t h e  fo l lowing  s i z e  category 
hardware: B 
F a c i l i t i e s  and Co~llmodities 
1) Environmental test  l a b .  
EMC TEST 
Reason for T e s t  
E l e c t r o n i c  equipment gene ra t e s  RF r a d i a t i o i i  which may 
a f f e c t  a d j a c e n t  equipment, t h e r e f o r e ,  an  e l ec t romagne t i c  
c o m p a t i b i l i t y  test i s  performed. The EMC test c o n s i s t s  of 
two b a s i c  checkout sequences: 
MARNIV M A A B l r r r l  OORCORA~8OIV 
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1) Detennine t h e  e f f e c t  of e x t e r n a l  sou rces  of i n t e r -  
f e r e n c e  on the  equipment o p e r a t i o n .  
2) Determine t h e  t ransmission of i n t e r f e r e n c e  waves 
from t h e  equipment t o  t h e  surrounding area. 
General Procedure 
1) U t i l i z e  t h e  standard procedure wi th  t h e  fo l lowing  
cxcep t i o n  : 
a )  O m i t  t h e  a f t e r  test  f u n c t i o n a l  check o f  t e s t  hardware 
Test Equipment 
1) EMC sc reen  room f o r  hardware s i z e  c a t e g o r i e s :  
2) F i e l d  i n t e n s i t y  meters, antennas,  etc. 
A,  D, E 
F a c i l i t i e s  and Commodities 
1) EMC test  area 
THERMAL SHOCK TEST 
Reason for Test 
' This  test i s  u t i l i z e d  t o  demonstrate  equipment in t eg -  
r i t y  when sub jec t ed  t o  sudden i n t e n s e  temperature  changes. 
Thermal shock r e s u l t s  i n  h igh  temperature g r a d i e n t s  and 
depending upon t h e  r e s u l t a n t  stresses due t o  equipment 
geometry, t h e  e f f e c t s  can vary from l i t t l e  o r  no damage t o  
complete r u p t u r e .  
General  Procedure 
1) U t i l i z e  t h e  s tandard procedure wi th  t h e  fo l lowing  
except  i o n  : 
a) Equipment t o  be non-operational du r ing  t h e  test  
c y c l e .  
2) Thermal shock is  accomplished by sudden t r a n s f e r  of 
t h e  equipment from an oven t o  a cold chamber and 
v i ce -ve r sa .  Where test hardware i s  exposed t o  cryo- 
genic  f l u i d s ,  the thermal shock test w i l l  c o n s i s t  of 
immersion i n  an LNZ bath.  
MARIIU MARIR7TA 00APORAllOAI 
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Test Equipment 
I 
1) Cold chamber to  accep t  test hardware s i z e  c a t e g o r i e s :  
2) Oven t o  accept  t e s t  hardware s i z e  c a t e g o r i e s :  A ,  B, 
3) LN2 bath 
A ,  B, c ,  D 
c, D 
- F a c i l i t i e s  and Commodities 
1) Environmental t es t  a r e a  
2) Cryogenic l a b  
3) LN2 s u p p l y  
LEAK TEST 
Reason f o r  T e s t  
leakage and i n  gaseous systems t o  de te rmine  whether i t  i s  
w i t h i n  a l lowable  l i m i t s .  N o  leakage i s  pe rmis s ib l e  i n  f l u i d  
systems. 
Leak tests are performed t o  de te rmine  t h e  presence  of 
General Procedure 
1) The equipment under test i s  p res su r i zed  t o  o p e r a t i n g  
p r e s s u r e  and the leakage  around j o i n t s  and i n t e r -  
f a c e s  checked by t h e  soap bubble method, helium leak 
d e t e c t i o n  monitor,  t ime-delay techniques  or v i s i b l e  
in spec t ion .  This tes t  should be performed be fo re  
and a f t e r  t h e  proof p r e s s u r e  t es t .  
T e s t  E qu i  pment 
1) Helium l eak  d e t e c t i o n  equipment 
2) P res su re  monitor equipment 
3) Pumps 
4 )  Valves 
F a c i l i t i e s  and Commodities 
Leak test  a r e a  
P res su r i zed  helium 
Cryogenic lab 
A i r  supply 
LN2 supply 
H20 supply 
MAArIAI MARIST7A OORPO RA r ION 
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FLOW RATE TEST 
Reason f o r  Test 
This  tes t  i s  performed t o  de te rmine  t h e  ra te  of f l o w  
of a l i q u i d  o r  gas  and confirm conformity t o  des ign  r equ i r e -  
ments. 
T e s t  Equipment 
1) Flownieters 
2) Valves 
3) Pressu re  gages 
4) Pu111ps 
F a c i l i t i e s  and Commodities 
1) F l u i d s  and cryogqnic \ t es t  lab 
2) A i r  supply 
PROOF PRESSURE TEST 
Keason f o r  Test 
Following t h e  l eak  test ,  t h e  equipment under t es t  i s  
p re s su r i zed  t o  proof p re s su re  l e v e l s  t o  provide  added a s s u r -  
ance t h a t  a c a t a s t r o p h i c  f a i l u r e  w i l l  not  occur a t  ope ra t ing  
p res su res .  
General  Procedure 
t h e  normal ope ra t ing  p res su re  and maintained f o r  a s h o r t  
per iod  of approximately 5 minutes .  The p r e s s u r e  i s  brouKht 
back t o  ope ra t ing  pressure  and t h e  l eak  test is repea ted .  
The l eak  tes t  i s  repeated s i n c e  t h e  proof p re s su re  l e v e l s  
may have caused va lves  or connec t ions  t o  reseat. P res su re  
cycle tests t o  ope ra t ing  p r e s s u r e s  w i l l  be a p p l i c a b l e  on 
some components. 
The equipment under test  i s  p res su r i zed  t o  1 .5  t i m e s  
Test Equipment 
1) P r e s s u r e  monitor ing equipment, va lves  
2) Pumps 
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F a c i l i t i e s  and Commodities 
1) F l u i d s  and 
2) LN2 supply 
3) A i r  supply 
4 )  H20 supply 
BURST PXESSURE TEST 
Reason f o r  T e s t  
cryogenic test l a b  
Page A-1.2 
The b u r s t  pressure t e s t  is performed t o  deterlnine t h e  
ultimate s t r e n g t h  of a p r e s s u r e  v e s s e l .  Th i s  test is 
u t i l i z e d  t o  v e r i f y  s t r u c t u r a l  des ign  margin of s a f e t y .  
Genera 1 Procedure 
The test  specimen is connected t o  a source  of high 
p r e s s u r e  f l u i d  and monitored f o r  p re s su re  bui ldup u n t i l  
r u p t u r e  i s  achieved or u n t i l  t h e  r equ i r ed  b u r e t  p re s su re  is 
a t t a i n e d .  
Test Equipment 
1) Test chamber or sh i e lded  area 
2) Pumps 
F a c i l i t i e s  and Commodities 
1) F l u i d  supply  
2) A i r  supply 
EWLOSIVE ATMOSPHERE TEST 
Reason f o r  Test 
i n  an atmosphere t h a t  w i l ' l  support  combustion, such as 
oxygen, o r  i n  cases  where i t  i s  suspected t h a t  combust ible  
gases  may be p r e s e n t ,  such as hydrogen. 
This  tes t  i s  conducqed on equipment which must o p e r a t e  
b 
General Procedure 
1) U t i l i z e  t h e  standard procedure,  
2) The test  is performed i n  a special explos ion  test 
chamber i n  which t h e  equipment is operated i n  an 
exp los ive  atmosphere, 
I 
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Test Equipment 
1) Explosion chamber to  accep t  the fo l lowing  test  hard-  
ware s i z e  ca t egor i e s :  A, B, D 
F a c i l i t i e s  and Commodities 
1) Explos ive  atmosphere test area 
POWER CONSUMPTION TEST 
Reason f o r  T e s t  
Th i s  test i s  performed t o  i n s u r e  t h a t  t h e  equipment is 
coniyatible w i t h  t h e  Yollowing: 
1) Design requirements 
2) Ava i l ab le  power 
3) Thermal a n a l y s i s  
General  Procedure 
1) The equipment i s  operated and t h e  a p p r o p r i a t e  rneasure- 
ments of l i n e  cu r ren t  and v o l t a g e  recorded under 
f u l l  load condi t ions .  
T e  s t E qu ipmen t 
1) Voltmeter 
2) Ammeter 
3) Power supply 
F a c i l i t i e s  and Commodities 
1) Electrical  l a b  
NOISE AND RIPPLE TEST 
Reason f o r  T e s t  
and v e r i f y i n g  t h a t  any d i s tu rbance  i s  w i t h i n  t o l e r a b l e  
l i m i t s .  
Th i s  tes t  i s  u t i l i z e d  for determining  s i g n a l  q u a l i t y  
General Procedure 
1) The equipment i s  operated and an o s c i l l o s c o p e  i s  
connected across the output  and input .  The p a t t e r n s  
noted on the s c o ) e  w i l l  d i s p l a y  the wave shapes and 
amplitudes.  
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T e s t  Equipment 
1) O s  c i 1 1 os c op es 
F a c i l i t i e s  and Commodities 
1) Electr ical  l a b  
RESPONSE TIME TEST 
Reason f o r  T e s t  
i 
F a c i l i t i e s  and Commodities 
1) Electr ical  l a b  
LIFE  TEST 
Reason f o r  Test  
The l i f e  rest i s  performed t o  i n s u r e  t h e  r aqu i r ed  l i f e  
of equipment which i s  i n  continuous o p e r a t i o n ,  such as 
b a t t e r i e s ,  l i g h t s ,  e t c .  
General Procedure 
performance f o r  a s p e c i f i e d  per iod of t i m e .  The t i m e  f a c t o r  
may be a c c e l e r a t e d  by o p e r a t i n g  under cond i t ions  of high 
temperature o r  overload cond i t ions .  
The equipment under test i s  operated and monitored f o r  
Test Equipment 
1) Temperature chamber f o r  test  hardware s i z e  ca t egory  
2) R e s i s t i v e  load 
3) Voltmeters,  ammeters 
B 
This  test i s  performed t o  meaaure t h e  equipment time 
Lag t o  determine whether i t  is w i t h i n  t o l e r a b l e  l i m i t s .  
I n e r t i a  e x i s t s  i n  both mechanical and e l e c t r i c a l  systems 
and a f i n i t e  t i m e  is r equ i r ed  between command and perform- 
ance 
General Procedure 
The equipment is set up i n  i t e  o p e r a t i o n a l  c o n f i g u r a t i o n  
and i t s  performance monitored on a d u a l  o s c i l l o s c o p e  which 
i s  connected a c r o s s  t h e  i n p u t  command s i g n a l  and output.  The 
two p a t t e r n s  are compared on t h e  t i m e  scale. 
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- T e s t  Equipmen.t 
1) Osc i 1losco;)e 
F a c i l i t i e s  and Comnodities 
1) E l e c t r i c a l  l a b  
PHYSICAL FIT TEST 
Reqson f o r  T e s t  
c o n f i g u r a t i o n  and mounting p r o v i s i o n s  are compatible w i t h  
T h i s  test  i s  performed t o  i n s u r e  t h a t  t h e  equipment 
t h e  nex t  h i g h e r  assembly. 
General Procedure 
The tes t  hardware i s  checked f o r  mechanical 
trical c o m p a t i b i l i t y  by mounting i t  on a mockup 
type  of t h e  next  h i g h e r  assembly. 
and elec- 
o r  proto- 
T e s t  Equipment 
1) Simulators ,  m c k u p s  ‘ o r  p ro to types  are r equ i r ed  of 
a l l  carriers involved i n  t h i s  t e s t  program. 
F a c i l i t i e s  and Commodities 
1) Mockup area 
ELECTRICAL INTEGRITY TEST 
Reason f o r  T e s t  
connect ion i n t e g r i t y ,  and check f o r  open c i r c u i t s ,  s h o r t s ,  
and d i e l e c t r i c  s t r e n g t h .  
T h i s  test i s  performed t o  v e r i f y  electrical c o n t i n u i t y ,  
General  Procedure 
Th i s  test i s  performed u s i n g  a n  ohmmeter o r  a v i s u a l -  
a u d i o  c o n t i n u i t y  checker i n  t h e  fo l lowing  sequence: 
1) Po in t  t o  point c o n t i n u i t y  check 
2) Adjacent connection s h o r t  check 
A h i - p o t  tester i s  used to  measure t h e  d i e l e c t r i c  s t r e n g t h  
of each c i r c u i t .  
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Test Equipment 
1) Ohnune t er 
2) Visual  -audio c o n t i n u i t y  tester 
3) H i - : , o t  tes ter  
F ac i 1 i t i e:; and Conmiod i t i es 
1 )  Electr ical  lab 
THERMAL CHARACTERISTICS TEST 
Reason f o r  Test 
t e r i s t i c s  such as r a d i a t i o n ,  conduction and ol’eratine, t e n i -  
p e r a t u r e  i n  o r d e r  t o  confirm s p a c e c r a f t  thermal balance.  
General Procedure 
Th i s  test  i s  conducted t o  determine t h e  thermal charac-  
1) U t i l i z e  t h e  standard procedure. 
2) The test  i s  cmducted  i n  a thermal vacuum chamber. 
T e s t  Equipment 
1) Thernial vacuum chamber 
2) Thermocou:)les and readout  equipment 
i 
! 
I 
I 
I .  
F a c i l i t i e s  and Commodities 
1) Environmental Test Lab 
STATIC LOAD TEST 
Reason f o r  Tes t  
The s ta t ic  load test  i s  performed t o  determine t h e  
e f f e c t s  of mechanical f o r c e  on a s t r u c t u r e  and t h e  c o r r e s -  
ponding amount of d e f l e c t i o n  o r  s t r a i n .  I n  some cases t h i s  
tes t  i s  used i n  place of an a c c e l e r a t i o n  test by s i m u l a t i n g  
a c c e l e r a t i o n  f o r c e s  with mechanical loads.  
General Procedure 
1) U t i l i z e  t h e  etanc a rd  procedure.  
2) The test specimer. i s  i n s t a l l e d  i n  t h e  suppor t ing  
f i x t u r e  and s t r a y n  gages and d i a l  i n d i c a t o r s  are 
a t t a c h e d .  
3) The specimen is then loaded e i t h e r  by hanging 
weights  from va r ious  s e c t i o n s  o r  from f o r c e s  
aFp l i ed  by hydrau l i c  rams and j acks .  
4) The gages and i n d i c a t o r s  are monitored a t  var ious  
s t a g e s  of loading.  
MARTIN MARIEWA OORPORARON 
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T e s t  Equi.;men.t 
1) S t r a i n  gages 
2) Dia l  i n d i c a t o r s  
3) Jacks  and hydraul ic  rams 
4) !,Jei:;hts 
F a c i l i t t e s  and Commodities 
1) S t r u c t u r a l  test l a b  
ANTENNA PATTERN TEST 
Reason f o r  T e s t  
frequency p a t t e r n  i s  wi th in  t h e  s p e c i f i e d  l i m i t s .  
General Procedure 
Th i s  test is conducted t o  v e r i f y  t h a t  t h e  an tenna  r a d i o  
1) U t i l i z e  t h e  s tandard procedure.  
Test Equipment 
1) EMC s c r e e n  room 
2) F i e l d  i n t e n s i t y  meters 
3) Anechoic chamber 
F a c i l i t i e s  and Commodities 
1) EMC test area 
FUNCTIONAL TEST 
Reason f o r  T e s t  
The f u n c t i o n a l  test is performed t o  i n s u r e  t h a t  t h e  
equipment p e r f o r m  i t s  design f u n c t i o n  i n  an ambient labora-  
t o r y  environment. 
d u r i n g  t h e  test phase usua l ly  be fo re  and a f t e r  each test  
cycle .  
This  test  is performed a number of times 
General Procedure 
1) The equipment is a c t i v a t e d  and monitored f o r  pe r -  
f omance .  
T e s t  EquiFment 
1) P e c u l i a r  t o  tes t  specimen. 
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F a c i l i t i e s  and Commodities 
1) P e c u l i a r  t o  test specimen. 
Reason f o r  Test 
frequency sound waves d u r i n g  launch. The sound waves are 
of h igh  i n t e n s i t y  and may cause inaterial damage t o  equip- 
rnent. 
Th i s  t e s t  is  performed on equipment exposed t o  h igh  
General Procedure 
1) U t i l i z e  the standard procedure except f o r  t h e  follow- 
i n g  changes :' 
a) Equipment t o  be non-operational du r ing  tes t  
Test Equipment 
1)  Acoust ic  chamber t o  accept s i z e  ca t egory  D 
2) Sonic analyzer - 
3) Vib ra t ion  meter 
F a c i l i t i e s  and Commodities 
1) Acoust ic  test area 
SLOSH TEST 
! 
I 
Reason f o r  Test 
ics i n s i d e  t h e  SIMtank d u r i n g  launch. 
thermal c u r t a i n s  and t h e  tank floor are i n s t a l l e d  i n t o  t h e  
SIVB p r i o r  to launch and are exposed t o  t h e  LH2 f u e l ,  t h u s  
n e c e s s i t a t i n g  t h e  s lo sh  test .  
The s l o s h  tes t  i s  u t i l i z e d  t o  s,.nulate t h e  f l u - 3  dynam- 
C r e w  p a r t i t i o n s ,  
General Procedure 
i n g  s l o s h i n g  characteristics. 
vided t o  support  t h e  SIVBrdata. 
i n  a tes t  etand and movement will be i n i t i a t e d .  SloehLng 
c h a r a c t e r i s t i c s  will then be monitored. 
Data from previo*is ,S-IVB f l i g h t s  will be used i n  o b t a i n -  
Ground t a e t i n g  will he pro- 
The S I V B  will b e  r e t a i n e d  
i 
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Test Equipment 
1) Test s t and  
2) A c t i v a t i o n  dev ices  
3) Monitor d i s p l a y s  
4) Maneuvering conqrol and d i s p l a y s  
5) TV camera f o r  f l i g h t  test 
6) Telemetry systems 
F a c i l i t i e s  and Commodities 
1) Slosh test f a c i l i t y  similar t o  MSFC's f a c i l i t y  
O2 ATMOSPHERE TEST 
Reason f o r  Test 
T h i s  test i s  required t o  demonstrate  t h e  c o m p a t i b i l i t y  
S p e c i a l  at ten- of the equipment w i t h  an oxygen atmosphere. 
t i o n  w i l l  be  given t o  those subsystems which are s u s c e p t i b l e  
t o  a r c i n g .  
General  Procedure 
1) U t i l i z e  t h e  stanc a r d  procedure 
Test Equipment 
1) Oxygen chamber 
F a c i l i t i e s  and Chambers 
1) Oxygen test area 
FUNGUS, SAND-DUST, SALTSPRAY-RKW TEST 
Fungus, sand-dust, and s a l t s p r a y - r a i n  test requirements  are 
imposed on soine subsystems i n  t h i s  r e f a r e n c e  document; however, 
t h e s e  test requirements  can be s a t i s f i e d  by material t e s t i n g  of 
t h e  subsystem components. These tests have t h e r e f o r e  been ex- 
cluded from t h e  test s e l e c t i o n  matrices of t h i s  document. 
HYDROGEN COMPATIBILITY TEST 
Most subsystems exposed t o  t h e  S-IVB hydrogen environment 
w i l l  be q u a l i f i e d  by material t e s t i n g  of t h e  subsystem, t h e r e f o r e  
t h e  hydrogen c o m p a t i b i l i t y  test has been excluded from t h e  test 
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se l ec t ion  matrices. 
3" vent l i n e  subsystem. Qualification of t h i s  subsystem will 
include a hydrogen compatibility test. 
t ion  and analysis  becumes more e x p l i c i t ,  additional subsystem 
hydrogen compatibility t c s t s  might be required. 
An exception to the preceding ru le  is  the 
A s  subsystem identLfic8- 
MAATJU M A R J S r r L I  OOACORAIlOU 
D E  N V E P D I V I S I 0 N 
